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GENERAL TACCII; (Introduced the speaker). 

Mi. WEBB: Thank you very much, gentlemen. 

S i t t i n g  in t h i s  chair I feel a l itt le bit like f am back 

i n  the t4ercury days, all alone in a great biswide-open atmosphere 

t h a t  is no t  exactly conducive t o  equanimity; and X guess a l l  our 

four  as t ronauts  felt that way i n  lhrcury, because we had troubles 

with every f l i g h t  -- which illustrates again, f think, how d i f f i -  

c u l t  it is f o r  man t o  “uove out  i n t o  a wholly new and h o s t i l e  environ- 

ment by the use of new technology. 

It is i n t e r e s t i n g ,  I think, tha t  Surveyor is digging 

tronchss on the Mooil. 

generation spqcecraf t  and that t he re  is a t h i r d  generation spacecraft 

out around the Noon, Lunar Orbiter. 

It is also i n t e r e s t i n g  t h a t  it is the  second 

.e 
It is a r a t h e r  remarkable th ing  &at: Lunar Orb i t e r  w g 8  

b u i l t  by a company that was the highest bidder,  not t he  lotlest bi‘d&r, 

and that a l l  t h ree  of them are working. 

term of going back t o  1916, when the Nation81 Advisory’Committee 

for Aeronautics wse. establ ishsd to get research do& i n  av ia t ion .  

And then t e n  yeaqs later we had to oGodify the procurerrEnt laws 

. .  
y* . 1 

So you might ponder t h a t  in 
.. 

i* .. 
A! 

through the Air Commrce Act of 1926 i n  order t o  e s t a b l i s h  a means 

t o  get design conipstition and t o  s e t  up the rule t h a t  i n  aeronaut ica l  
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matters wo w o u l d  buy the best  equipment and not the cheapest equip- 

ment. 

f think the present operation-in the Space Agency has 

more kinship to t h a t  process of i n t e l l e c t u a l  a c t i v i t y  with sc ience  

done on canguses,with the muscle of American industry brought i n  a t  

a proper t i a q b u t  with devices l i k e  wind tunnels ava i l ab le  I n  govern- 

ment laboratories,  indeed a combination of governtnent, industry,  

apd scief;ce through an organiza t ion  t h a t  was paid for by the Govern- 

ment but was ca l l ed  the Nat iona l  Advisory Committee on Aeronautics. 

- S t  is  a l i t t l e  b i t  like I s a i d  t o  some of you a few years ago, that 

the Bureau of t he  Budget has survived because its  name concealed 

its function. 

Bureau of the Budget. 

In some ways K4CA and NASA have a kinship to the 

That i s  no t  the only connection. 

Now 1st ma pursue this matter of t h i r d  genaration space- 

c r a f t  j u s t  a . b i t  fu r the r .  

epacecraft .  

The Apollo i s  the  third generation manned 
- *  
We have flown it successfully three t imea.  

On the first test of the p i d e d  system we flew equipment 

that w m  d i rec t ly  relat'ed t o  the  K4CA type of philosophy. 

equipment was produced i n  i t s  first  working models a t  the  in s t ru -  

This 

nrentatfon laboratory e t  M.1.T. by Dr. Stark Draper and his  &roup. 

These men had done guidance s y s t e m  for P o l a r i s  and, I think,Titan, 

and had developed a very real capab i l i t y .  Indeed, 1 bel ieve  it was 

Dr. Draper who, when the question of a mobile d e t e r r e n t  force came 

8ome ten  or twelve years ago, asked the question, when someone talked 

about putt ing these missiles on r a i l r o a d  c a r s ,  t rucks ,  and ships: 
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Why don't you put some on a submarine? Then tha question was i m e d i -  

s te ly  asked: Can you locate  the  submarine so that you can fire? - _  

If you have t o  surface can you locate it: rapidly enough? 

sa id:  Why do you surface? Then he was asked: Well, can you locate 

tt under tho water? He said: Yes, And he gave h i s  own es t imate  of 

the degree of accuracy which could be achieved w i t h  the  then known 

s t a t e  of the a r t ;  and, indeed, today the accuracy is about four 

t i m e s  what ha predicted,  and four times the bas is  of the decision. 

And he 

-_ 

Well, from this experience, when we asked him i f  he would 

do the Apollo guidance system, hz said ha would. 

long i t  would take, and ha sa id:  

it." 

We asked him how 

"It will be ready vhen y w  need 

So we eave him the cont rac t .  

We were going on what he had done on the other systems f o r  

t h e  m i l i t a r y  Services. 

important fo r  you to think about, 

But two th ings  happened tha t  I think are 

- >  

Fire t ,  200 engtneering Ph.Ds. were trained by working 

wi th  t h i s  equipment i n  the instrunxxttation labora tory  while it was 

being developed and the first  models tes ted .  This 1Wdn6 t h a t  a man 

g e t t i n g  his Ph.D. knew t h a t  t h e  gyro he waa designing, working on, 

constructing, and testing either would carry men to  the  Moon or 

would not carry them there.  

escape the  fact t h a t  h i s  work was going to  be tested i n  actual 

f l i gh t  on e d i f f i c u l t  mission. 

There v a s  not any way that he could 

The second th fng  that I thfnk is important 1s that: tha 

bas i c  work t he re to fo re  done was reduced t o  general  p r inc ip l e s  80 

P 
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t h a t  t he re  is now ava i l ab le  as a reault: of t h a t  work a body of knowl- 

edge t h a t  can be applied i n  ways t h a t  were n o t  ava i l ab le  t o  this 

country before. - 

Inc iden ta l ly ,  indus t ry  was given $203 mil l ion  worth of 

con t r ac t s  t o  produce the  equipment, t o  produce the muscle once that: 

work had been done. When I was asked by the Pres ident  t o  go and 

talk i n  Gemny, and stopped i n  England on the  way t o  discuss whether 

or not we could depa r t  frm the previous p rac t i ce  of cooperation 

throu& having each nat ion  agree t o  do i ts  p a r t i c u l a r  chores, l i k e  

develop a s a t e l l i t e  or  the s c i e n t i f i c  instruments t o  go on a sate l -  

I 

l i t e ,  we would agree t o  launch i t ,  tracX it, and provide the infor- 

n a t i o n  beck t o  the scientists of t h a t  country so they could publish,  

when we were d iscuss ing  the  p o s s i b i l i t y  of going beyond t h a t  t o  a 

joint: effort with  Germany so t h a t  Germany could then become a b e t t e r  

p a r t n e r  i n  an i n t e rna t iona l  framework of cooperation, because it 

was not competitive wi th  Yranco, for  ins tance ,  a t  t h a t  time, we 

(Draper went along w i t h  me t o  see how t h i s  p o l i t i c a l  framework of 

negot ia t ion  with o the r  nations takas place -- he was A l i t t l e  sur -  

prised a t  that as Z was a t  t he  s t a t e  of technology i n  h i s  laboratory) 

stopped and he made t he  statement i n  both those na t ions  t h a t  %t was 

possible through the app l i ca t ion  of then knm7n knowledge, plus  the  I 

t 
I new developments in re-entry physics, t o  improve the accuracy of the 

present Polaris syste’m by a f a c t o r  t h a t  would epproximate one mil l ion .  

low, these are f a i r l y  startling f igu res  when you think 

tha t  t h i s  has happened i n  s i x  years i n  t h a t  laboratory. 

i 
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Well, I use that only t o  illustrate a process and t o  come 

to a po in t  t h a t  you can ask questions i n  a few aments, snd t o  stress 

t h e  f a c t  t ha t  i n  the guidance system on the third generation of 

manned spacecraft  produced i n  less than t en  years i n  t h i s  nation" 

the first: f l i g h t  went 18,000 m i l e s  without being updated from t he  

ground, posit ioned itself  correctly, and recentered the  e a r t h ' s  

, atmosphere, heated up, olowed up, posit ioned i t s e l f  age ia  and 
! 

! skipped out  of the atnosphere i n t o  space and went another thousand 

I milee end re-entered the second t i m e ,  end on t he  second re-entry 

the guidance system, produced in tha manner I have described, was 

c a l l i n g  for a correction of 194.7 miles; and the a c t u a l  error, when 

tho parachute opened above the a i rp l ane  t h a t  was there  wai t ing  for 

it, waa 203 miles. So you had an eight-mile deviation from what 

the bra in  waa calling for.  

t o  completely underatand the l i f t - o s a r  drag r a t i o  of the  capsule 

The error was really caused by a f a i l u r e  

- *  
itself, p lus  the atmospher€c~s i tu~~ion. that  re lated to the calcu- 

lations necessary f o r  c o r r e c t  re -en t ry  physics. 
I 
I 

Now; gentleram, if you can s k i p  s t r a i g h t  ahead, you can 

ek ip  sideways. mi8 is a remarkable thing. This is a s t a b i l i z e d  

f n e r t i a l  platform mado t o  conform t o  general principles  and with 

an extreme app l i ca t ion  of accuracy i n  t he  pick-offs and i n  the  

u t i l i z a t i o n  of t h e  Information from the  pick-offs. Remember, t h i s .  

is not dated and this sane app l i ca t ion  today, I believe, would 

make i t  possible t o  take off two a i rp l anes  from Ca l i fo rn ia  and 

br ing  them i n t o  New York without updating t h a t  p o s i t i o n  from the  I 
-.  
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ground a t  a l l  and within maybe a minute-and-a-half apart; and also 

to  pos i t ion  a i rp lanes  accura te ly  going across the  A t l a n t i c  Ocean 

within n very few miles, and night well be a major departure from 

the present system of con t ro l l i ng  a i r c r a f t  around t h e  world, 

I do not  want t o  l i n p r  too much over this  very high 

degree of accuracy besed on an Understanding of the basic pr inc ip l e s  

and the appl ica t ion  through engineering. 

Quickly,. i f  you think of Apollo as a t h i r d  generation 

of the interplanetary spacecraf t ,  you recognize t h a t  we have moved 

a very long ways i n  a short period of t i m e ,  The President  is pro- 

jecting to the Congress and asking for  approval a production rate 

of eight Saturn vehicles a ysar after 1970 -- four of the big  one8 

and four  of the small ones:- and t h e i r  u t i l i z a t i o n  not for fur ther  

scientific explorat ion,  not only t o  extend the stay-time of man i n  
- >  

space for up t o  a year, but also to land an automated b i d o g i c a l  

laboratory on Mars in 1973 and determine whether l i fe  &ists there. 

So fast is this u t i l i z a t i o n  of the rocket technology t o  

conquer new envi roment  proceeding, already s c i e n t i s t s  are discuss- 

ing a general theory of plane tary  atmosphere t o  give them increased 

t h e o r e t i c a l  foundations f o r  their understanding of the earth's 

atmosphere through comparing it with the atmospheres-of Venus and 

Mars, already we are applying the feedback principle  t h a t  makes th%s 

possible io hospi ta l s , ,  experimentally,  i n  reducing the  mor t a l i t y  



E 

rate by f i f t y  percent in the f irst  three days of cardiac pat ients  

coming in where they could be properly instrumented imodia te ly ,  BO 

that e v e r y b i t  of therapy t h t  is applied I s  immediately effective 
- 

in the body end i n  tho instruments mzssuring what is happening in  

the body and, therefore, the doctor can determine i m e d i a t a l y  whether 

the therapy i s  right or riot, just like you have eo determine' immedi- 

a t e l y  on launch whether or not that rocket needs a correction in 

order: t o j g o  fon~ard  with its f l i&t .  
/ 

I 
I 
I . This rea1 time dzciaion-mating throuzh an i m e d i a t e  Peed- 

back of inforrnntion is  the b x i c  ingredient o f  the management system 

that has brouglit: 20,000 companies, 420,000 men and women in industrial 

factorha, some 10,000 scientists, engineers, and graduate students 

on the cempuseo of 150 univers i t ies  in to  a syatem that uses 90 to 95 

percent of the resources outside the Government. 

It la a very d i f f i c u l t  thing to hsve the tenuous connection 
- >  

of a contract with the actual mscle power, man power, brain power 

t h a t  does this  work. NASA did  cormtit itself t o  endeavor t o  make 

that foror of management work; it is.msking it work, no'rnatter what 

YOU may read i n  the newspapers every day abcut one inspection report, 

Just bear in  mind that i n  the Gemini program twenty men went into 

space i n  twenty months and that  we have developed a capability to 

generate three generations of spacecraft in every major field i n  

this short period of time. 

Right o m  employment in the industry has dropped from 

420,000 to about 350,000; about 5,000 people per  month are being 
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extruded from the factories working in the XASA program. X think 

we have accomplished tha t  without: 8 grea t  pcrturbation. It is in 

a way, f think, r a t h e r  remarlabla that ne have been able-to work 

wi th  indus t ry  t o  do advanced research and development where there 

was t o  be no large follow-on production on which p r o f i t s  could be 

made. 

Each indus t ry  had t o  go through 8 double-learning process,  

They hadpo  l e a r n  the  complexities of hardware, where i n  the th i rd  

generation of nsnned spacecraft, Apollo, you moved up t o  a m i l l i o n -  

end-a-half pieces in the cormand and se rv ice  modulo. This aotnpares 

wi th  sonething between 25,000 and 50;003 i n  Nercury, 236,000 in 

Gemini, a million-and-a-half in the Apollo. 

r . /' 
J-z 

a -- 

The companies have had to l ea rn  t o  do t h i s  kind of uork. 
of 

That nating/a p r o f i t  and satisfying the and make a p r o f i t  on i t .  

* schedule requirenent require  a second learn ing  period. Once they 
- >  

T have learned has t o  do the hardware, do the t e s t i n g  t h a t  gives 

r e l i a b i l i t y  i n  i t ,  they then have t o  learn a management sys t en  by 

which they can keep v i s i b i l i t y ,  s a t i s f y  the  Govarnnentiwith r e spec t  

t o  the e f f i c i e n c y  of the operation and ability t o  delivar on time; 

they also have to s a t i s f y  t h e i r  stockholders that they can make a 

profit in that procoas. And they have to conpare the profit they 

mske  tharo with other ava i l ab le  p r o f i t s  i n  our very a f f l u e n t  s o c i e t y  

where every indus t ry  t h a t  has real a b i l i t y  is in demand. 

. Well, a y b e  f should stop there. 

I do want t o  say t h a t  the agency t h a t  bui l t  up t h i s  c a p a b i l i t y .  
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has worked in the closest and aost intimate relationship with our 

m i l i t a r y  Services,  with other agencies l i k e  the Federal Aviation .-- 

Authority,  is ncw workfng increas ingly  closely with the Department 

of the  I n t e r i o r  and the Department: of Agr icu l ture  In developing 

the c a p a b i l i t y  of satellites €or resource surveya and f o r ’ s t u d i e s  

of phcnmens on the  e a r t h  t h a t  a r e  important t o  those departments; 

it has worked very c lose ly  with the  k‘eather Bureau, so t h a t  i n  our 

third genaration of weather satellites we now have a c a p a b i l i t y  t o  

take a p i c t u r e  every thirty minutcs of rl t h i r d  of the  e a r t h  out 

over th3 Pac i f i c ,  send this infomation back to the Weather Bureau, 

have it processed I n  p r a c t i c a l l y  real t i n e ,  send i t  right back t o  

the s a t e l l i t e ,  wliich then r e l ays  it dam to t h a t  same one-third of 

the earth. We do this  every day. 

It is a r a t h e r  remclrksble t h i r d  generation spacecraf t  in 

the wcathot f i e l d  b u i l t  on t h i s  close r e l a t ionsh ip  between NASA and 

the Weather Bureau and those elements of the military system t h a t  

src involved i n  weather. 

- >  

COMSAT Corporation, you know about t h a t .  Welaunch t h e i r  

s a t e l l i t e s .  

l g tea .  

We are i n  the t h i r d  generation of cmsunica t ions  satel- 

+ So maybe, having made t h i s  po in t ,  I should stop now and 

answer questions,  i f  you want to ask them. 
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NATIONAL AERONAUTICS AND 
SPACE ADMINISTRATION 

4 May 1967 

Discussion 

DR. HOUSTON: Gentlemen, Mr. Webb has thought 

it might be of more interest to all to reserve the major share 

of his time this n1ornir.g for your questions. He is ready to 

entertain your questions. Who wants to begin? 

QUESTION: Mr. Vi'ebb, probably the one item receiving 

the most publicity today is that of defects in the Apollo capsule. 

?Vi11 you comment on the recently released so-called Phillips 

Report? Will you comment on the confidential General Electric 

Report thit'was published yesterday in the New York Times? 

MR, WEBB: You boys really keep current, don't you? 

First of all, in the first learning process that I described-how 

to do the hardwareowe had to make an investment of approxi- 

mately $7 bfUian in the development of the equipment itself, in 

the testing and testing and testing to get reliability, the movement 
I 

of the equipment onto integration with the total system, and then 

the checkout and launch of this equipment--about $8 billion in the 

-10- 



big booster; so you 'me talking about $15 billion in these two 

items. 

The companies that went to work in this program work 

on the basis of about 50 percent done by the prime contractor 

and maybe 55 percent subcontracted out. The major units are 

subcontracted out. 

You have a very difficult weight problem; you have 

plumbing & a closed capsule in the Apollo, whereas on Mercury 

we could put the plumbing on the outside. W e  did not have to have 

a heat shield except on the blunt end for re-entry because the 

re-entry speed from earth orbit is much lower than from the 

escape velocity requfred to go to the moon. You also had a 

requirement for extreme reliability. 

We went through major tests up through the ninth Apolla 

spacecraft and had many, many different changes to undertake. 

The process is a bit like a pyramid, where y& start at the bottom; 

you do a lot of work; you move up to the next stage; each stage 

requires increased rigidity and thoroughness of testing, with 

extrusion of the problems, the solution of the problems, the 

feedback in to the next agent. At the end you are supposed to get 

to the point you can launch. But it is a process of learning 

-11- 

B 1 I 1  I I  T I 



together, with the Government and industry in a system that 

no one has ever made work before and where the energy dissipa- 

tion on return is at least four times that fpom orbital speeds and 

where you have to launch six million pounds from the earth, 

proceed up above the air, get into orbit, launch from orbit, 

coast two days, and then let the gravity of the moon dr2w you in, 

go into orbit, then drop down a little spacecrdt from orbit on the 

moon. 

Every company that has undertaken to do this kind of 

work has encountered, roughly, the same kind of problems. I 
5- 

think we have used one of the greatest aiid ablest men alive in 

the world today, General Sam Phillips, 8s the manager of this 

program. - fie is the manager of the h'linute Man program. I 

e 

has or I have ever known. 3 
I 

I In the process of teaching companies how to do this work 

we do not have the benefit of the classification system of the 

military or of the Atomic Energy Commission. If B crane drops 

a piece or a crane operator bumps a stage against the side of a 

building and sornethfng gets dented, it i s  in the newspapers the 

next day. The plain fact is, this is a new system of working. 



PC" had trouble on every Mercury flight, and we had great 

troubles developing the capability to go with Mercury. 
- 

The Gemini  was, in effect, a Block II Mercury which 

incorporated all of the things we had learned in hlercury, grave 

us longer stay time, but with an open-ended c~pability so that we 

could take the equipment, work with it in orbit, and gradually 

utilize it as far as we could to learn what we needed to know. 

I would lke  to point out to you that there was a basic miscalcula- 

' 

I 

fion there. k t  was that one astroniut could sleep while one was 

working and that you could get 24 hours' work a day from one 

astronaut. It turned out they could not; they interfered with each 

other; they had to sleep at the same time; weightlessness was 

more debilitating than was thought, working in a spacecraft. So 

we had to-immediately go out and buy $80 million worth of 

computer equipment in our h'iission Control Center rat ~ o u s t o a  
4 

and go right into a major reorientation to do on the ground what 

we could not get done by astronauts in the air. I just point out: 

Here was a learning process. 

In the case of the Apollo-and I should say that the 

management reports in every factory where we work this kind of 

thing are just about as brutal as anythtng you have read in the 

-1 3- 
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i 
newspaper about North American--and we are not through with 

i t  yet because the company is working on the advanced equipment 

that you read about in the newspaper. W e  have General Phillips' I 
comments as to how they compare in what they are doing with 

what they should be doing to make the mission succeed. I have 

called six major companies within the last week to ask what they 

1 can do and what they have to offer; every one of them that hae 

worked on. the Minute h'lan program, includhg the biggest and 

beat in this country, told me it made their hair curl to go back 

in their files and see what General P W p s  had said about them 

I 
1 

in the process of developing Minute Man. 

This is not something that is just a bit of skullduggery 

or hcompHknce; it is a basic problem to get American industry 

to do this. Second is the problem to do it where you have really 

no ability to protect this information. The basic situation is that 

General Electric, in this report published yesterday, has been 

given 8 contract, not only to do the automated checkout system 

that & v e ~  you the same computer storage and retrieval of infor- 

mation on the first tests of engines and equipmeat rig$& through 

the launch, but also to examine the flight equipment and record 

m 

the defects, Remember, we do not havo the people to do this. 
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I .  

r 

W e  do all of this with contractors. They were chosen €or this 

purpose, They furnished about 30 copies of this report. Somebody 

handed one to a newspaperman. It is completely unclassified. The 

newspapers decided it important enough for the front page. 

While i t  does not give an account of the Apollo program, 

it is controversial and spectacular because of the fire. Had there 

been no fire, the editor would probably have put it on the back : 

page. So you have this up-and-down situation due to what the 

editor thinks is interesting. The writer for the paper now knows 

that unless he gives the editor something that is either controversial 

or spectacular, he does not get his name on the front page behind 

the story. So, you have this combination of pressures and problems 
i, 

and Iearnih& processes. 

I would like to say that over the next year or two if we 

cannot absorb this capability to do things this way: we are not 

going to have a space program, or it is going to have to be turned 

back to the military, or classified--one or the other. This is a 

tremendous problem that the country has now. Can you, in fact, . 

do this kind of business? 

If any one of you were told--if you had never seen a 

butterfly before--to take a caterpillar and make i t  into a 

I* 
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butterfly, I guarantee you would makc some mistakes in your 

approach to the problem! X f  every mistake were publiahed in 

the paper, you would not look so good to your wife and children 

when you went home at night t 

It is not easy to make these advanced systems. There 

has been a lot of talk about soldered joints, This is not going to 

be pcblished in the next few clays, I hope, whatever I have to say, 

or talked about outside of here, but we are going right back up to 

Congress &d say that those solderedjoints are the way to run the 

Apollo, and we want to keep them in there, We are going to 

change 17 joints to braised joints, where there is heat. MTe are 

going back there and day that one gas system is the best system 

we know b&v to develop, and we are going to use it on these 

Apollo missions until somebody stops u$, We are going to put 

in an alternate capability to have air in the capsule, with oxygen 

in the suit, and bleed clown the caps@@ in space’to get rid of the 

air, as an alternate. But the astronauts whose lives are de- 

pendent upon it say that is not as safe a procedure as to overcome 

the possibility of fire on the launch pad with 16.7 pounds of 

oxygen in the capsule, 
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There is no simple, easy answer. This decision to 

use gas is not a stupid decision, and whether or not the country 

can accept that when I give it to them next .Tuesday morning at 

10 o'clock in the Senate, I do not know, but that is the kind of 

thing that is going on here. 

lis that enough on that question? 

STUDENT: Yes,  sir. (Applause) 

QUESTION: Sir, one informal criticism, perhaps never 

openly stated, of the space program is that NASA does not use 

integrated contractors on their major systems such as were 

used in the Minute Man system, and that it does prefer to manage 

and do tbe integration itself. 

\ V U  you discuss the pros and cons of major systems 

like Atlas asking for not having integrated contractors? 

MR. ?%'EBB:: The first thing you have to say is that 

Atlas is not a major system in terms of those we are developing. 

STUDENT: Sir, I meant Apollo, not Atlas. 

MR. WEBB: The problem you have is that you are going 

to the Boefng.company after competitive negotiation with the first 

stage in which the investment is something like $i. 5 billion. You 

are going through segments that 2re very, very large. Out at 
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Huntsville we handle $l* 8 billion worth of volume ev3ry year. 

Of that, $1.5 billion goes outside. Ure have introduced into that 

capability not only the extrapolation of the fuels we have learned 

- 

how to use in Atlas and the RP-10 type of fueled boosters, but 

now liquid hydrogen as a fuel of the second and third stages, 

Hunts,&le manages the development of the stages of Lhe Saturn 5 

and the Saturn 1-13, 

There is a common use. The second stage of the 

Saturn l -B  becomes the third stage on the Saturn 5. The instrument 

writ on the Saturn I-B becomes the instrument unit on the 

Saturn 5 ,  These are very large and expensive developments, 

running between $500 million and half B biUion. . 
Yo& have the problem of having test stands that you can 

build only once. The Mississippi Test Facility cost us $250 million. 

We have developed a system by which indusfry could compete in the 

future and the Government would not be locked in. The stuff flows 

under management of our centers toward assembly at the mouth 

of the Mississippi River. It comes around through the canal by 

water, on in by the pregnant gupp*i, floated on down the river on 

barges, but basically the end result of &out $16 billion worth of 

work in factories flows togard this point and toward the cape. ' 
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It goes over the 35 miles to the hriisaippi to be tested. 

If you blow up a stand in Mississippi, you can go up the river to 

Huntsville, where you can find the research stand that was built 

for the first item, All of this is an integrated system for the 

development, production, assembly, test, and launch of very 

large aystems. 

General Electric Company wrote me a letter when we 

started on this and szid: "If you will give us the contract, we will  

put that man on tbc moon, and you w i l l  not have to do more than 

give us the contract and get us the money. I' %e did not think any 

company could do it, and f would like to point out they were not 

successful in getting tire B-58 built with one integrated contract, 

and they had to go tu someone else when they came to the mfssile 
- b  

systems. 

We chose to introduce a technical interface with the 

contractor at o& center level in addition to the accounting and 

legal administration of ccntractg, ru?d right there, under 

General O'Connor, who is such an outstanding man that I would 

have to put him up close with Sam Phillips, although he has a 

slightly lower job in the cchhon; he manages for NASA and keeps 

- 

within his own head for use by the Air  Force and Armed Military 
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Services the knowledge of how to produce these big boosters. 
', c-- 

- - -  

He uses men out of the Goddard Laboratory, a man to be the 

manager of the of Saturn. Then that man drawa 
0- 

on the resources of this laboratory, You have a close-knit 

technical interface with contractors with management room in 

which we monitor every day 40,000 different parts made in 12,000 - 
I 

factories. W e  have never found a way to give that kind of 

responsibility to one contractor. W e  have not learned how to do 

it. These are such large units, and the trade-offs between, say, 

spending money to increase the engines 5 percent so you can then 

put more weight into the spacecraft, we never found a way to 

avoid the responsibility for ma-!ng those decisions ourselves. 

We have created a system that w i l l  work, if given an 
- *  

opportunity to work, and my major argument to the Senate next 

week is going to be that the country should let this system work 

because it has proved in what it has done up to now, from 

Surveyor and Lunar Orbfter on to Mariner, which brousht us 

back 21 pictures of Mars, and which has now gone on around the 
r 

sun. W e  have been cornmtmicating with this little old machine 

now 2-1/2 years, and we have been able to build a 210-foot dish 

in order to reach it through the atmosphere of the sun as well as 
-. 
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through the atmosphere of Mars, giving contracts to American 
.. 

. ._ industry. My argument is going to be: "This system is working: 

give it a chance!" - 

One other item: The people who work in this great, 

broad, and good country always e m  tell you how to do something 

better if they do not have the responsibility or if they are 

competing contractors. Also, when you have a major perturbation ' 

like this fire, you wil l  find you were caught with your pants down. 

All of us kav;? done that, NASA did not do a good enough job in 

moving fast with its own organization to handle this massive 

on-going program. Interestingly enough, we had a meeting 1 day 

before the fire to lay out the major organizational and integrated 

changes be€&en Houston and the cape. In 1 more month we would 

have had that done, but we did not get it done. Therefore, we 

looked pretty bad and were entitled to look bad in the report of 

the board. Further, let me point out that the minute this fire 

occurred, everybody began to get aut the seven-power glass and 

. the nafcroscopes and look at everything. If a piece of wire re- 

qWed a: 180-degree overlap for (L soldered joint and it had 

175 degrees, but not that extra 5, it  was rejected by an inspector 

on the sheer mechanical tbing, even h u g h  it was a good soldered 

4 
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joint, and out of the 2,000 white tickets on that 017 spacecraft 

down there right now, there me about 400 items that should be 
_ _  

changed, and that is normal. But let m e  point out that in addition 

to having a spacecraft intended to be flown by three men, three 

human intelligences that had been tmined €or a good many years, 

you now have an overlay of all the automatic equipment and wiring 

to fly it unnlanned and boost it to lunar return speeds and drive it 

into the earth's atmosphere. So, you not only have a normal 

capsule, but you have a;lI W a  overtay of temporary wiring and 

equipment inside this thing. It looks terrible to anybody who just 

- 

goes and looks at it. Every .vrorhan who goes in there to do 

something m s  the danger of doing something wrong or dropping a 

tool or doinq something that interferes with this maze of stuff in 

the spacecraft. 

lit is almost like trying to put a nuclear submarine on an aircraft 

carrier in the elevators you ride in here in this building, So, this 

is no simple twng. It is not redly out of the normal course or 

this kind of work to have 2,000 items of the kind we have on 017, 

and we are going to fly 017; I believe it wil l  be successful. 

It is a 'pretty difficult thing to put a massive amount of equip- 

ment like this together, to build $2.5 billion of capital equipment 



on the grounL specifically and directly aimed at being able to 

assemble, test and launch these Jsinds of equipments. The inte- 

gration of it is 8 skiu we must have in this country. If one 

contractor got this job, I do not know whether anybody would ever 

get into the business again, 

Eocing does integrate the whole stack of Saturn 5 as well 
i: 

as build the first stage. JT'e have gone to that kind of outside of 

Government integration. 

Is that emugh on that subject? (Applause) 

QUESTION: Mr. Kebb, will  you give us any results of 

the recent Russian tests as compared with the United States? 

MR, WEBB: Al l  of this is somewhat limited if you 

are going tppublish your transcript of what I have to say. I think 

I could say &is, that there is strong evidence that they are having 

serious difficulty on this flight prior to the re-entry, strong evldence 

that they endeavored to re-enter twice before they succeeded on 

the third attempt. There is considerable evidence that there were . 

other prbfjims reldtad to stabilization and control and that the 

announced diff'iculty of the parachute in re-entry system may not 

.be the anly k i n g  they have to correct before they CM fly successfuUy 

with this next generation of spacecraft, 

-23- 



The second Wng I would like to say is that they are 

building larger boosters than anything we are building in this 

country, They are building boosters bigger than the Saturn 5, 

getting ready to launch very large payloads. They are in this 

business to stay. They have about the same amount of effort 

that w,e have--man-hours and resources going into it--and are 

developing all the opeions they need to select those that they 
i 

believe are best for them. When a d  where they will  fly these 

larger equipnents or what optfans they will select are not known 

to us. M’e cannot read their minds. W e  can only judge from what 

we know is being done. 

There is considerable evidence that they still would like * 

to do two jl$ngs this year, wRich is their 50th year, They would 

have before this accident--put it that way. They would have liked 

to have made a planetary landing sometime about the time of the 

November anniversary and they would like ta have had a linkup of 

very large spacecraft with transfer of crews and a lunar fly-by. 

If this flight had proved succcssful and the next one had proved 

successful; they mfght well have done the latter. Whether they 

. actually could have made the planetary landing is a question, a 

serious question, because they have not made the kind of advances 
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in stabili ation nd ontrol that w t ok the time for, I believe. 

'Is that enough on that subject? 

Do not underrate what they are doing. I do not know 

whether they mean it as a major military operation; it certainly , 

i. can be a very powerful psychological threat, The dssiles in 

Cuba were not a real military threat in the sense that you fellows 
I 

would not know ~ Q W  to overcome, but it was a major psychological 

gambit. In space you ere going to see more of that, And you are 

not going to see just one of them, in my opinion. 

QUESTION: Audie Roland made a statement th is  morning 

on the radio that the first trip to the moon might be a plot-around 

instead of a lunar landing. W i l l  you comment on this? 

M&, WEB3: There is absolutely no foundation for any 

kind of speculation along this line. K e  are going to launch the 

Apollo system. ' W e  are going to try it out in earth's orbit. We 

are going to separate the Lambda (?I  and the Apollo and going to 

work with them, be sure the equipment is right. Then we are 

. 

going to turn equipment loose toward the moon. Whether we are 

gohg to orbit around the moon a.d decide to conic back home 

. without landing is going to depend on the equipment. The equip- 

ment is built under what Sam Phillips and George Miller put 

together as 8n all-up systems testing concept, where we did not 
-25- 
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have the money. W e  were cut $600 million in 1 year in the 

Congress. W e  had to get rid of the stage-by-stage testing and 

go to the all-up systems concept, This means that on every 

launch we are testing out practically the whole equipment, after 

the first two or three, all the equipment nnd all the launch pro- 

cedures and everything to do with it, 
I 

That means there is no reason why some of the early i 

flights could not be turned loose to the m0011, but I do not believe 

we are going to do it. I do not believe the equlpment in this 

massive application of technology is going to work that good. I 

would say that if it does get as far as the moon successfully, 

very likely it is working so well  that you w i l l  proceed with the 

landing, but if you are going out there and you are going into orbit 

around the moon, you can surely fly around it and come home if 
- 3  

that is what you want to do. But the equipment is going to be there P 

to land if the boys decide they want to land and are prepared ta 

land. 

E QUESTION: Has  your agency observed any correlation 

betweon the earth's gravitational anomalies and errors in inertial 

. guidance systems? 

-2 6- 



EIIR. WEBB: Gee, I do not believe I am techni_cal enough 

to mgwer that. I believe that the effect on satellites in orbit and 
\ 

c 

the system we have worked out with the military Services and 

scientists like the Harvard Astro-Physical Group and the stations 

we have cooperatively established abroad are giving us very 

accurate knowledge of what happens to spacecraft within the field , 

of grenty of the earth and very accurate knowledge of positions 

on the earth. Now we know Bermuda is not where we thought it 

was in the war years. 

M y  own belief is that through this combination of effort 

. .  in wbfch the military Services have been extremely active all the 

missile systems we have, have a $due of maybe 20 percent 

greater thad they would have had because of the knowledge of 

where things are, 

With respect to whether anomalies in the system, in the 

earth's gravitational field, well, I just do not believe I a m  qualified 

to answer that question. I do know we are learning a great deal 

h u t  gravity and about gravity at the moon and at the planets or 

else we would not have put the Lunar Orbiter into orbit out there 

. 

and then dropped it down twice and finally got it into adorbit 27 

milee above the moon. There is yet tu know sornethini about 
i 
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gravity, though, if that is what you mean. 
- - 

QUESTION: Sir, a recent article in Technology Week 
< 

was critical of NASA as not pursuing research in the aerodynakcs 

field to the extent that NACA used to, particularly in such veins 

as high-mach regimes, airfoil configurations, engine- to-air-frame 

matc);ing, end things like that. Will you comment on what i s  being 

done in NASA? 

MR. WEBB: First of all, I would like to comment on 

the publication. It is very easy to criticize a large program. 

W e  are spending this year over $100 million and have before 

Congreeg somethbg like $130 million to $140 million in the 

aeronautical field. tXe are wrestling along with the military 

Services -&d FAA and the Department of Transportation, 

with a new situation. You can oversimplify i t  by saying that an 

airplane today in the military Services is not an airplane; tt is 

part of a weapon system; i t  is a specialized unit developed for 

that p ~ r p 0 ~ 6 ,  does not give you the proof of concept for commercial 

operations that we previously got from systems like the €3-52, let 

us say. 

Where does the country get thi3 Mnd of proof of concept 

for vertical and short=t&coff-landing airplanes, for the supersoni- . 
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transport; we must have invention of a new way to move into very 
- 

advanced areas of technology. In OUT program we have far more 

than that article would imply. 

Several years ago this same kind of charge was made. 

I got Dr, Arthur Raymond, who is the most knowledgeable man I 

know in the field, to look at rcU. our work and go to every major 

company and ask what they thought should be done that we were 

not doing. It turned out that we were doing practically everything 

that any carnpa-ny said we should be doing, but they did not know 

it. They had not bothered to find out. So now we have introduced 

tke old NACA system of center visits. W e  recently did this at 

Lewis Lab on propulsion. 

I'vhuld say, first of all, there is a-strong desire on the 

part of a lot of people to increase the amount of aeronautical 

research. . We have our own role. W e  have deliberately made a 

policy decision not to reach for balding the next flying test bed 

following the X-15 ourselves; we think the Air Force should do 

that. W e  think YOU will not have LL good Air  Force unless they 

build these advanced flying test beds and we cooperate with them, 

Yet, the tendency is somewhat tho other way. The X-15 has been 

. 

\ 

pretty well  turned over to us now, with minimum Air  Force 
\ 
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participation. The B-70 hrrs been turned over to us to do the 

instrumentation, the ringout, test the sonic boom, with 

minimum participation by the Air Force and with NASA money 

going into it. 

I would say that when me put a mach-8 engine into our 
1968 budget and have let the contracts to start the redevelopment 7 

I 

! work bn it and going to fly it under the X-15 to test it, this is 8 

pretty good indication we are reaching out into pretty high mach 

numbers. eight now we have a contract to develop a mach-8 

en,gine and a program to fly it under the X115. There is no wind 

tunnel within which you can do that kind of testing. 

We have a large amount of work done in aerodynamics 

and have developed through simulation techniques a means to take 
- t  

various engineering designs and the formulas that come from them 

and put' them through computers and get very much the same kind 

of information we used to get through wind tunnel models. W e  do 
,, 

not trust that completely, so we go dn the most desirable con- 

figurations to wind -el models and +.hen on to the manufacturer 

for the proof of concept, 

'We have even reached back to retrofit. We have $11 

million going into contracts with Boeing and Douglas to look at 
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Fa-  ~ . , 

the noise problem on these stretched versions, like the DC-8, for 

instance, 
.- 

- 
I would say there is a vast amount of work going on here, 

a return of a lot of able minds who went into the missile business 

into the use of aviation, and a very large amount of wark that is 

not ta3/ked about in testing the commercial kites, small airplanes. 

We already know a great deal about the dangers that private 

pilots encounter which can be overcome with control augmentation, 

for instance.' W e  know the mortality rate under abnormal weather 

and navigation conditions can be cut substantially, but this is not 

something you throw into the public arena, again, too vividly 

because some manufacturers are beginning to incorporate this 

The simple fact is that the control augmentation systems 

are more reliable th& the airplane there, nihercas just a short 

time ago that was not true, you see. I simply say that this is in 

the arena of public discussion of .& agency, a good thing to foster 

debat;, but I doubt this country is w&g to put any more money 

into these Wngs than we have asked for. In fact, I hope we do 

get what we ask for. 
c 
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(B R E A K) 
- 

DR HOUSTON: This is to remind you that Mr. Webb's 

remarks carry no security classification, but we do remind 

each of you of the nonattribution policy, so regardless of 

classification, our speakers are not quoted outside the room 

without their permis sioa 
I 

QUESTION: HOIY important to the gods of your program 

are overseas installations, such a3 those in Spain, Southampton, 

Madagascar, and so on? - 
MR. WEBB: Those installotiom are extremely important. 

W e  concluded that the only way we could operate in space was to 

have as nearly continuous telemetry and commrurlcationv with the 
- >  

spacecrzft, both manned and unmanned, as possible. W e  have 

invested a great deal in these stations. W e  are now in the process 

of updating the.85-dish network for the deep-space net to 210-foot 

dishes. As long as we can locate these at equal distances one-third 

of the way around the earth, we can communicate out with Mars, 

Venus, the moon, as the earth turns. It is rather remarkable that 

instructions &e given to Surveyor through a station in Australia 

because you cannot see the moon from the earth at that time. W e  

are not bn a line-of-sight positioa with the moon. Therefore, we 
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go- through this network. 

There is a redundancy of the communications system so 

that if one system fails, we can go to the other system, 

The Russians lost their flier, and they were not able 

to communLcate with him except for limited times with indivisibility 

of their stations. W e  were not able to locate the trouble on 

Gemini 8 and save those two astronauts except by having enough 

i 

capability. You will remember the trouble started when they 

were out of vtsible range for a very smaU number of minutes, 

When they came in range, we were able to diagnose the trouble . 

and to get it worked out although the astronauts themselves played 

a very rnajor,role. Their long period of training, their long and 

detailed associafbn with the equipment, and knowledge of the 

engineering features of the equipment permitted them to make 

major contributions to saving themselves, but in the end it was 

the total system. It was the wonderful cooperation we have had 

from the Navy in extremely intelligent planning of the recovery 

forces and of the Air Force that permitted those boys to iand 

500 miles off O-tinawa with an airplane right there to see the 

parachute open from an emergency landing. Do you follow me? 
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These stations are  absolutely essential for the kind of 

operations we are conducting, and I think i t  will be some time 

before we will be prepared to turn loose these very large systems. 

Remember, one Saturn 5 latmch fully equipped for the 

lunar mission costs $303 million, one launch. You do not want to 

just turn these things loose and see them for a few minutes, then 

lose tIiern,awhile, then see them again. You must check the syatern 

out in orbit be€ore.you h m c h  from orbit to go to the moon or Mars, 

So, these worldwide stations are extremely important. 

Let m e  say they itre important also in our areas of 

national projection beyond the space program. In many of these 

areas the scientists of the nation where the station is located 

participate in the operation of the station--the engineers and 
- *  

technical people. This is the most modern equipment they 

see. This inspires them to learn more about the modern areas 

of tecbnolo'gy. It livens up their own way of thinking about their 

own future. In the case of the weather satellites, we tell them a 

simple thing: we say, "we do not wcmt to get power over you . 

through this new technology. We mould like you to develop power 

with us; thereforec just tune in on that weather satellite and get 

the weather over your country and integrate it with the knowledge 

you arc getting on the grortr?d, rmd send us the summary of it. - 34- 
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But our satellite is open to you. This i a  our message: \nre want 

to develop power together to use these things, " This is a very 

powerful message, and these stations have very important 

functions in many ways, in my opinion. .. 

QUESTION: Sir, in some of the old press bits it is I 
indicated sometimes military experiments are included. Some 

people argue this is in violtition of the agreements with some of 

these countries providing for tfie peaceful e.ugloration of space. 

W i l l  you please comment? 

MR. WEBB: What we have dona is to operate under a 

law that says the exploration of space and the increased competence 

I to be developed in the United States will be devoted to peaceful 

purposes for the benefit of all maiind.  W e  have operated in the 

open in & d k  to meet the requirements of tNs law. But the law 

also has another section, It says that it wil l  be the responsibility 

of our military Services to utilize tcchnology developed out of 

NASA and developed in their own way through their own research 

programs to meet their needs, and that the full information we 

develop wil l  be available to the military Services, who will have 

the responsibility for weapons system development or other. 

military developments. The law also requires coordination. 
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7 It recently set up a thing called something indicating a 
\ 

liaison and control mechanism--I forget the name of it, 

President Eisenhower did not like this, He clid not want the Space 

Council to operate except when he was Chairman, BO in a senae 

we developed administratively a series of aeronautics and 

astronautics coordinating boards, of which there are quite a 

large number with the military Services, Incidentally, we have 

developed this with FAA arid other areas--written agreements, 

Under the agreements that we have, and this is well 

known to those stations, those countries like Mexico that never 

permitted a military instrillation in their country since tG 
revolution in Mexico, we honor those agreements because where 

we do fly military experiments, we do not involve their station 

in the work involved. W e  generally have been able to got 

agreement. Where we could not get agreement, we took this 89 

a limiting feature, Up to now this has worked very we& 

Just as an illustration, we are going to fly in the w 
stage of the S-4B some experiments the Air Force needs a year 

before they can incorporate them in the MOL and therefore 

gain the benefit of these. They are not things apt to do with 

weapon systems: How does a man slecp fn apace? How does he' 
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move around when there is no gravity in a great big inclosed 

tank? How does he stow his gear? There are a lot of questions 

like this, things not directly military, but our application in the 

first instance is military. 

QUESTION: Mr. Webb, will  you identify the astronauts 

of the immediate future as to whether there will bo a change of 

age, physiological, psychological, and educational requirements? 
/ 

' 

MR. WEBB: I would like to say first off that the 

, astronauts who czme to us from the military Services included 

some of the most outstanding men this Nation has produced. They 

have gone through a period of disciplined nautical experience to 

become test pilots; they then became astronauts and in addition 

were engineers. They have developed major new methods of 

simulating new conditions so that almost every new man who went 

up said, "I, have seen this before," when he encountered some- 

thing in space, meaning in his training and simulation work. 

As we moved to have competence in the second- and 

thirdLgeneration spacecraft an2 saw the tremendous possibilities 

of working in this new environment, out beyond the air, this 

unlimited environment which was not narrowed by the boundaries 

of a nation, not narrowed by water or the air. W e  concluded that 
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we could take some astronauts who were capable, who were 

already qualified in Science, Buzz Aldrents father was the 

chief pilot of Standard Oil. I used to fly with him back in the 

193bs. He went to PAIT. As a military officer he wrate his 

thesis on the problems of rendszvous, Later, in action, he saw 

the United States Government adopt his theoretical approach to 

rendezvous, and he applied it in person. That is the kind of men 

who came into the second group of astronauts, 

W e  now have moved to the third group, in which we are 

* inviting scientists who want to do geology on the moon-geologists 

--to come in as geologists, and we will  teach them to fly, So, 

you have moved all the way from having ody  the experienced jet 

test pilot to where you will  take people who do not know how to 

fly and traki’thern because they are outstanding scientists. 

As to age, I would say that we are not going to go up into 

the higher age brackets because our purpose is to send the man 

who can do the job and to have him available for a period of time. 

after he has done the job. I thin!! one of our major policies has 

been to have these men available to the military Services when 

they need and’want them. 
L 

8 %  
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W e  have worked out further arrangements that involve 
- _ -  

the astronauts and other military personnel. We have 126, I 

thi~k, Air Force personnel in OUP operation at Houston. They 

are doing work for us and training for the MOL program; we pay 

half their salary. These kinds of arrangements are going on all 

the time. 

I do not know how to state the profile of the man who 

may sometime go to Mars; I really do not, or woman, if you 

want to put it that way. 

QUESTION: hlr. Webb, earlier this year in a lecture 

at The National War College given by a so-called scientist from 

the Department of Defense, in addressing the prospects of future 

R, and D. developments he gave a very pessimistic view. In his - *  

judgment, there would be no prospect for any major breakthroughs 

in the next 15 or 20 years, I happen to believe there is a good 

prospect in the area of energy sources, the magnetic spectrum, 

and a numerous otbers, that there w i l l  be breakthroughs. 

, You have had the opportunity to work with some of the 

most brilliant people from many disciplines for the last few 

years, Wil l  you give us your estimate of the prospect of the 

realization of some real scientific breakthroughs in the next few 
I years? 

-39- 

FOR ~F~l~iAl USE ONLY 



z _ -  

MR. WEBB: Let m e  say right off that I am not a 

scientist. I a m  a lawyer and administrator; I am not even a 

so-called scientist. I might be a so-called administrator. 

(Laughter) 

I think it is important to answer your question and 

to answer it in a slightly different way, maybe, than you 

expected. When this agency was formed, the international 

geophysical yew of work had come to a conclusion, I was 

approached by some scientists, excellent ones, and some not 

so excellent. They said, ''De want to establish committee8 and 
, 

groups to, quote: 'Help you run NASA, unquote. If 

I declined the invitation and decided all our work should 

be to strerigthen institutions in our society, The work we did with 

the Air  Force in its installations should help the Air  Force do 
. 

what it wanted to do rather than bring Gtrength to us from them. 

The same was true for universities, the same for the National 

Academy of Sciences, the same for an industry. So, we have a 

Space Science Board, appointed by the National Academy of 

Sciences. We furnish $320,000 Q yeas xib1i-a full-time staff of 

six to service them. They monitor our programs, not on an ad 
- hoc basis, but on a continuing, responsible basis. They send 
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their recommendations as to future science to be done and 

evaluation of what we are doing to the National Academy, which 

immediately sends it to us and publishes it. So, the newspaperman, 

the Academy, tfie Congress, every member of the Academy, have 

’ to take some responsibility. 

If I[ appeared a little while ago to quarrel a-little with the 

system of doing everything in ths open, I think this is a great ’ 

country. As I said the last time I was here, I think it i s  a little 

like a raft; you do not sink, but your feet are always wet; i t  is not 

a comfortable craft on which to travel. (Laughter) 

% 

L 

Basically, the scientists who have chosen their peers in 

the National Academy of Sciences are intimately involved in the 

future. They say that one of the most important things to consider 
- 1  

i s  the ex.j,stence of life elsewhere than on th€s earth so you can 

compare life here with life elsewhere and learn a lot more about 

life. They say it is very important to ntarry the disciplines of 

astronomy and geophysics in work at the planets where the 

astronomers have to come back from the stars and the geologists 

have to move out from the earth and marry these disciplines at 

the planets in order to get a general theory of various phenomena 

with respect to the planets to understand the earth better, They say 
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this is extremely important, and there are important knowledges 

which can probably be applied through our total systems 

engineering but probably would not qualify as EL major breakthrough 

of the kind you described, 

In the life field, they think there will be a major break- 

t k r O U $ b  

One other point: I do not want to belabor this too long:, 

but it has been extremely interesting to me as a layman to see 

that when Lihdbcrg flew, in 1927, astronomers like Harlow Shapley 

were reaching out with telescopes where they thought something that 

looked like a star m a s  a tremendous number of bodies in space 

because they had a better telescope. You had the intellect working 

and the m81t of action in.Lindberg. W e  now have astronauts as 

men of action and astronomers within the last 5 years have 
1 

identified t .bt  these major areas of energy are called quasars- 

quasi-stellar objects that you cannot see, or if  you can see them 

w e  very dim; they think there is something beyond nuclear energy 

generating these kinds of phenomena which we do not well un&er- 

stand. But you again have this major effort, the man of action, 

with his willingness to take the risk of going out personally for 

observation to increase what you can get with instruments, plus 
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the fact that you arc no longer within the envelope of the air. 

Right now we are establishing a Lunar and Planetary 

Mission Board and an astronomy group that will  operate, not. 

) in a telescope on top of a mountain, but in a center on the 
: 
'ground connected with telemetry to telescopes in orbit. R'e 

have a plan where the astronauts will  go up &xi refuel these 

telescopes, reposition them, add new equipment if necessary, 

about every 3 or 4 months. You now have a new phenomena 

where the most brilliant minds on earth will be connected with 

modern technology with instruments above the ewtlPs atmosphere 

and with hstrumenta operating not just on the moon, but on Mars.  

All  this will  take place in the next 10 years, 

My,vfew is that even with what we already know, you are 

going intd a decade of development as soon as some of these 

C 

. 

problems get out of the.way, as soon as we convince the Communists 

in Vietnam and elsewhere that they axe going tc have a loss instead 

of a profit when they start to upset the world, and that not having 

been permitted.to put missiles in Cuba, they are not going to'be 

permitted to keep the world upset, that we have power based on 

technology; we are going to use i t  to stabilize the world and then 

enter a major decade of development, and fthink this will  include 

-43- 



military developments as well as many, many related to the 
- __ 

3 billion to 4 billion people on the earth's surface. 

Is that a good enough answer for you? 

Let me add something there, please. W e  have gone, 

f < -  now, beyond this space science board. We are now working 

with a new Academy of EE@m?€?rhgJ which doubled ita member- 

ship last week. They had 99; they added 99. We are establishing 

c 

+ 

an Aeronautics and Space Engineering Board on a national basis 

and are goirig to pay for a staff. W e  hope the Air Force, HUDj 

and Transportation will use them, too. We are now negotiating 

for a Public Administration Advisory Board. So, you will have 

three legs to the stool--science, engineering and technology, 

managerne&--with national professional groups established on a 

peer basis and taking some responsibility. 

\ 

QUESTION: Sir, do you plan to switch from a water to 

a land recovery in the future? 

MR, WEBB: Well, yes. W e  are going to develop the 

capability through the Apollo applications program if ' the $452 

million we requested from the Congress for that program I s  
:* 

approved in tWs next year. Bear in mind that these early flights 

are safer going in the water. You have to be able to lewd ir, the 
- (  

\ 
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water becauae we fire over water; otherwise, you lose your 

men and equipment. Nevertheless, we do want to experiment 
- - 

with the land landing and have it available for anybody who will 

use .this equipment. Remember, NASA is not going to be the 

ultimate user of these big systems anymore than we are the usor 

, 

of the/ communications satellite or the weather satellite. This all 

gets transferred to somebody who wants to use it. 

U:e do have a plan to develop a land landing capability i n .  

the Apollo Ad also to double its capacity to six men at some Ume 

as we move along, and then to be propared €or the next major 

system if somebody wants to buy and pay for it, 

- 

QUESTION: in previous years when people were considcr- 

ing differerit concepts of interplanetary exploration, one concept 

stressed mas building spacecraft in orbit from inflatable structures. 

Does NASA consider this concept valid? Are we doing anything 

about involving the basic technology? 

MR. WEBB: Yes ,  sir, just lLke we are working with the 

mat&-8 engine, although most people think vie are neglecting 

aeronautics,. We have a wind tunnel now to simulate vertical 

takeoff landing craft. A'e have a moving surface within this wind 

tunnel. We are doing the same with respect  to these space 
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structures. We are continuously working under contract with 

industry to work with these inflatablcs, and with enough in-house 
._  

capability. - 
W e  also are loolring at a 10-mile long radio astronomy 

structure which we believe we can deploy in space with our 

present kf;owledge. W e  are  developing, I believe, a large amount 

of technology that can produce thls kind of thing. 

/ 

It think in the Apollo system we w i l l  move rapidly to 

determine how much gravity you need to live nnd work in space, 

how much conditioning through squirts of grad ty, i f  you want to 

call it that, are needed to condition you to return after being in 

space for long periods of time. W e  also have to work with two 

gas atmospheres when we get to periods beyond the month So 

we have those three major zreas, But there is no doubt in our 

mind that our extra=~~Ncular-~owlcdgc and our ability to put 

- .. 

in the nose of a rocket and then unfold in space tremendously 

new and different and capable equipment will result ~ E X F  ?ind 

of th@g you 'are talking about. 

I a m  not sure they will all be inflatable, but some part 

of them very likely will be. 
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QUESTION: Mr. Jq’ebb, mme peope in the Unitet 

Statea who are convinced we should explore space are not 

persuaded that we should be doing it at the rate we now are 

doing it. They point to Vietnam and say we are in poverty. 

I wonder if you can give us information on the public and 

congressional support for your program? 

ILIR. WEBB: Remember, w e  gave 4,000 pages of testi- 

mony last year to the 124 members of Congress on the four 

committees that consider our program, m.e wil l  be here tomorrow 

at this time if you want me to give all that. 

I would like to comment that we have eight regional ex- 

perimental dissemination centers for the information coming out 

of this progz;am that may be used in nonspace industry as well  as a 

very large storage and retrieval system for our contractors, of 

which there are 20,000 at the prime and first- and second-tier 

levels. 

The 1‘000th technical brief described a new hexagonal 

crystal material that we can put into bearings and not get catastrophic 

failures when the lubrication fails. It happens also to be very good 

for hip joints. This was number 1,000; these are all publtshed and 

for sale. I think you can buy them for 20 cents apiece at the 
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Department of Commerce. There is a vast array of thig kind of 

thing which Congress looks at. 

As to the psychology of the thing, I find that responsible 
. 

businessmen and visionary-minded young people are tremendously 

intrigued by what is going on here. I spoke last week in New 

Orleans to 2,003 members of the Edison Electric Institute. The 

utility industry does 18 percent of our GNP; they invest $4.5 billion 

of capital a year. A t  the end of this presentation the president of 

, 

that organization went with me into a press conference where all 

the radio and TV were. €le said, "I want to tell all of you that 

every dollar of that $4.5 billio1i.we are going to invest this ye&- 

in the utility industry is worth more to the country and more to 

our industrZy because of the technology and the way NASA develops 

its technology and makes it available to us." 

That was a'pretty strong statement and illustrates generally 

what I found, I went out to South Dakota last week with Senator 

Mundt.. He,asked m e  i f f  would go out there to help them install 

a n6w university president at the University of South Dakota. I 

was a little surprised that Senator Mundt would ask me, the 

Administrator of NASA, to go to South Dakota, but I decided I 

would go if he would go with me, which he agreed to do. It was in 



_ _  --.. 

the period of controversy about the fire. He got up and _ _  made 

quite a speech about what the program had done, that he w a s  

serving on the Harris Committee, that he was very interested in 

the dispersal of research and development so South Dakota could 

begin to play i t s  proper part, and then said the program operates 
. 

in the open, utilizing the resources of the country, and that is 

important. He said, '%?'e of South Dakota should look at it, and 

I t  I a m  here to say it is a good program, 

He got applause from the newspapermen there in South 

Dakota. They had come from hundreds of miles around. One 

happened to be from Minnesota. You know Senator Mondale had 

asked me these questions in the conference about the Phillips 

Report. It turned out after I left  there he found his Minnesota 

papers had been pressing m e  pretty hard as to why we chose 

North America& for the Apollo contractor after the Gemid 

experience. I pointed out the Awllo contract was let before 

Gemini was ever conceived and before we let the Gemini contract. 

It is easy to forget that Gemini wa3 an interim program. 

It tqned out hlondde was going to be there the day after 

I was there. But the point is that both Mundt and i got a-tremendous 

response in terms of really putting this program forward as to 

what it meant. 
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The high schosl seniors and college freshmen are 

tremendously interested in what the human race can get in the 

way of new concepts of reality of the unive.rse in which they are 

going to live. They do not think of something as being out o€ 

this world; they think of i t  as being out of this universe nov. 

They concebe of the universe as something of which they are 

a part. They understand motion. When they see an astronaut 

going around the earth or Surveyor fired from a surface moving 

1,000 miles an hour as the earth rotates, go 240,000 miles and 

land on another body that is moving 2,000 miles an hour and dig 

a trench, they say8 "By golly, we understand motion here,"even 

the motion of the arm digging the trench they see on television. 

These people are tremendously interested in what the human in- 

telligence can learn and apply and how they can answer those basic 

questions of life: Who a m  I? Where am I;? Why L ~ M  f here? 

\";here am I going? 

You know a2l the things people ask in their more serious 

moments; These young people believe something is opening up 

when man can leave the earth and travel around in space personally 

or vicariously and measure things that you cannot see or understand 

on the surface of tke earth. The businessmen see this as an 
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application of technology that is tremendous, and I believe 

they see this decade of development comiig up. The young 

people understand motion, and they see realities they never 

saw before. Congress som-ehow responds to this. I cannot 

tell you why. They have voted these large appropriations, 

and, in many cases, unanimously. 

There have been efforts to cut the program--lO percent 

on the floor of the Senate every year. Some of them succeeded 

in earlier years. In the last year or two thcy failed, I believe 

there is more support for this program than the little coterie of 

mass media reporters who would like to run it indicate in their 

columns and in their commentary on the networks. 

QWESTION: I guess maybe if they cannot find why they 

are  here, maybe they see a chance to leave. (Laughter) 

MR. WEBg: Maybe there are some we could send. 

(Laughter and applause) 

QUESTION: Mr. Webb, w i l l  you tell us some of the 

arguments yosmight give in answer to Senator Proxrnire's 

statements on the ~ ~ i p r o g r a r n ?  

MR. WEBB: Yes, I could. It has cost about $100 million 

and 4 years' work to develop the modern subsonic jet  airplane engine. 
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Remember, the first fully systems engineered thin-wall structure 
- _.- 

that married the engine to the structure was the DC-1, 2, and 3 

series of airplanes. That was in the early 1930’s, completed about 

1933, 1934, 1935, along in there, with a successful airplane. 

W e  have applied that technology right on up to the modern sub- 

sonic jet, using these engines that cost $100 million to develop. 

\ 

\ 

W e  have them so reliable through the process of testing and testing 

and flying and flying, that those engines now run more than 1 year 

between major overhmls, fly all over the world, in all kinds of 

weather, delivering the safest, most reliable, cheapest 

transportation the human race has ever had, a little over l-eent- _ -  - 

a-seat-mile in a modern subsonic jet of the larger kind. 

The hot parts have to be taken in about half that time, 

but the basic overhaul is over 1 year. The big lines like TU’A 

fly about 8,000 hours a year, These engines now run sometimes 

12,000 hours between overhauls. 

We are developing for the supersonic transport a very 

much larger engine to operate at higher temperatures and higher 

pressures, but we have the technology to do it, and it will again, . 

having spent about $600 million and 6 years’ work give us at 
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supersonic speeds the fastest, safest, cheapest, most reliable 

transportation the human race has ever had. Are we going to 

_. 

stand aside in tho development of that kind of technology? Are 

we going to have the world see that while we could do it, we are 

not going to do it--somebody else is going to do it? 

I could also give you the balance of payments problem. 

I could give you the fears of people in the fiscal field that this 

airplane is going to have such a powerful effect in stimulating 

international. travel that the dollars Americans spend abroad will  

increase and hurt our balance of payments problem, I could 

give you both those fields of arguments. But basically, I believe 

that the future balance of power among nations is more dependent 

on the balanp of technological capability and the momentum of 

development than on any other factor. The power position today 

is based on something else, the technology of the past, but if you 

look into the future, the balance of power fs going to rest on both 

the state of technology and the momentum of the system that de- 

velops it, and the supersonic transport occupies a very important 

place. Furthermore, there is no doubt in my mind that we w i l l  

find a way to design out of those airplanes a good deal of the 

sonic boom problem and that in the end it will have--although I 

_- 
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know this is a debatable question among you military men and 

your supertors, I believe that any airplane that wil l  go mphere 

in the world in, say, 3 or 4 hours and carry a payload is going 

to have some military value. It just does not seem to me that 

it wodd be logical that that would not be so. Anytime you have 

a vehicle that can travel fast and have a good, reliable engine in 

f t  that could operate anywhere in the world, it seems to m e  this 
5 

certainly has an image capability aside from these other matters. 

You.could ask: "Is that going to be more important than 

poverty or more important than m-etropolitan area development 

or developing better statistics, for the SMSG type of concept? " 

I would say we have to do them both, and I would say that with 

the kind of-gross national product we have, which has increased, 

gentlemen, over $200 billio a year in the last 5 years--our grosrJ 

national product is now -$200 billion a year more than it was be- 

fore we entered these major systems of development; ff we enter 

a self-denying ordinance with respect to these very-out-in-front 

things on the basis that you are now going back to solve poverty, 

I do not think .that poverty will  be  solved except through the thinga 

that make the supersonic transport possible. 

c 71 
,- -- 

- 

(Applause) 

-54- 

. 



QUESTION: Will you please be kind enough to discuss 

with us the fine €ocus of NASA's effort after Apollo? 

MR. WEBB: Well,  now, NASA's effort is not what is 

going to determine the future. It is what the country is willing 

to do. W e  are developing options the country will  have to consider, 

The 1968 budget for the first time asked the Congress to approve 

a production rate of eight Saturn vehicles a year, four of the 

small ones, four of the large ones. The large one will take two 

vehicles to kars in 1973, will  maybe give you two a year to the 

moon, one per year for synchronous orbital operations or other 

large systems, development of space stations, but basically, 

we are asking for a stabilized rate of production at eight per 

year and fog two new major things. One is the money to take 

the present Apollo system and learn to use it by parking stuff in 

orbit. Ure.do not have the money to launch and use equipment 

and then let it burn up on re-entry, so we have developed the 

concept that we  are going to put into orbit a second stage of the 

Saturn lB, which holds hydrogen for fuel. After we burn up the 

hydrogen, we will open an air lock. The astronauts will go out 

and work and prove out that equipment. They will come back to 

this empty tank, enter through the air lock, and begin to build a 
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station there that will  permit them to learn how to sleep, how 

to eat, how to work, and all the different things you must learn 

in a primitive, inclosed structure. 

W e  will add to that a mapping and resource unit and 

four solar telescopes so that now you have a system that puts 

you up fnta spsce; you needed it to get there; you have left it 

there; you keep adding units; you go back every 3 or 4 months 

with a flight; you refuel it, use the engines on the service module 

to push it up a little ao it will not come down and re-enter, and 

just work with this for the next several years, parking stuff in 

orbit and reusing it time after time. This i s  the basic concept 

of' the immediate period. 

The second major program is to use the Saturn vehicle 

to put two automated biological laboratories on the surface of 

M a r s  in 1973 and another package on Mars in 1975. Therefore, 

we will be using these boosters to reach out into the planets and. 

to develop experimentally the capabilities of man in operation 

around the earth. X think this could then result in the Nation's 

deciding thatit wants a composite large system that would do 

earth resource development, mapping, monitoring, that would 

do communications, that could do many, many different things; 



even send scientists up there and give them a hotel room in which 

to stay and a laboratory to work in if they have something 

worthwhile to do. I think you are going to find here a return on 

invested effort or invested capital that will make the country want 

to invest the money, just like they are going to get, in some 

estimates, as much, maybe, as 20 percent per year on invested 

capital in the supersonic transport. 

I think our effort now is an experimental one to prove 

that is the truth so that people w i U  be willing to make the investment. 

DR. HOUSTON: Mr. Webb, our time is just about up, 

Would you like to address yourself to some particular point which 

has not been raised, or elaborate a final word? ~' 

Md. WEBB: Only this: It seems to me that we and the 

Russians are looking at the same thing, in a way. R'e want some- 

thing to inspire our youth to work harder, study mathematics, 

learn administration, how to manage large things. We want to be 

sure we have a momentum in technology that permits us to be 

there when the big decisions of the world are made and have 

military power that permits us to be there. K e  want a system 

that permits us to form good jud,ment as to how to use that power. 

They are very anxious to work from a centrally controlled system 
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to inspire their youth, also, and to upgrade their economy. Many 

careful students believe that the driving wedge of all the tech- 

nologies necessary to work here, in energy, modern electronics, 

use oflmaterids, total systems engineering, and the human beings 
new - 

in the system, is the only way Russia can really modernize its 

system fast, that the resistance within the system which Khrushchev 

found and which probably czused his downfall is so great that only 

through something like this can they move forward and develop the 

full impetus they wish to employ to rule the world. So, in a Sense, 

we are looking here at who is going to be there when the big 

decisions of the future are made. 

 hank you very, very much. (Applause) 

- &  
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